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NOTESON THE BIOLOGY OF MACARANGASPP.

By J. A. Baker, B. Sc.

Of the 225 species of Macaranga, 20 only are recorded
in the Malay Peninsula. They constitute an outstanding,

and often dominant, genus of secondary growth plants,

sometimes occurring nearly as a pure stand, but more
usually in association with other genera. Their appearance
in the succession follows on the preliminary phase of

Lallang (Imperata arundinacea) and Sendudok (Melastoma
polyanthum) , and they may be regarded oecologically as
the pakeotropical counterparts of the neotropical Cecropiae,
both genera being characteristic of advanced secondary
growth and both being "myrmecophilous". It appears that

the Macarangas are distributed largely through the agency
of birds (e.g. the Punai or Green Pigeon (Osmotreron
vernans

)

, which is a regular inhabitant of secondary growth
and is also to a large extent responsible for the dissemination
of Melastoma polyanthum (1, 2.).

STRUCTURESRELATEDTO THE PRESENCE
OF ANTS.

There are two features with which one may relate the
intimate association of ants with many specimens of

Macaranga.

These are:—
(1) Fistular stems.

(2) The presence of Food-Bodies on certain parts

of the plant.

(1) Fistular Stems.
The young shoots of all species of Macaranga are solid

but, as growth advances, the pith, in a number of species,

dries out and degenerates, while the surrounding wood
increases in thickness and hardness. Hollow internodes are
consequently formed into which the ants make their way
by biting small holes. The terminal internode is never thus
inhabited, nor are the very old internodes, which are

y presumably abandoned when they become indurated to
--accommodate the sap-sucking coccids which are kept by the

ants inside their nest.

(2) Food-Bodies.
These are white multicellular spheres, about 1 m.m. in

diameter, which form one of the chief sources of food to the
ants, being bitten off by them and carried into the nest
(Plate XII, fig. 3). Treatment with iodine shows that
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starch is not present; microscopical examination reveals
globules of fat or oil which are extruded when the food-body
is ruptured by pressure. These globules are soluble in

chloroform.

The distribution of the food-bodies varies among
different species. In M. triloba they are borne on the under
surface of the stipules. These stipules are convex and
strongly deflexed so as to form a hollow chamber (Plate
XII, fig. 1, 2) in which the ants are completely protected
while in search of their food.

In M. hypoleuca they are borne on the under surface
of the leaves, the stipules in this species being lanceolate
and narrow. (Plate XI, figs. 1, 2).

Both of these cases are described by Ridley (3). I

find, however, that there is a third type, represented by M.
Hosei and M. Maingayi, in which the food-bodies are borne
only on the upper surface of the very young stipules which,
in their early stages, are turned upwards and are protected
by the young leaves; these latter form a canopy almost
completely surrounding the tip of the shoot (Plate XV, figs.

<^—2, 3). [The discovery of Macaranga Maingayi, H.f. in

abundance near Gersek and Sungei King, Johore is interest-

ing. This species was originally described from specimens
collected in Malacca by Maingay and in Perak by Kunstler,
and has not been found again in these localities. There is,

however, one specimen in Herb. Singapore (C. F. No. 18183
from Selangor) which is doubtfully referable to this species.

Superficially it resembles M. Hosei, King, but can be
distinguished readily by the peltate, not basal, insertion of

the petiole. Another point of difference, noted by Mr. Baker,
is that in M. Maingayi the stipules are irregularly cup-
shaped with the concave surface upwards, while in M. Hosei
they are fiat and nearly horizontal, except when very
young.

—

M. R. Henderson.']

M. Griffithia na and M. Kingii follow the type of M.
triloba.

Ridley (3) is of the opinion that the food-bodies are

developed from small plate-like glands (Bladder Glands),

which cover the under surface of the leaves and the stipules

of all the myrmecophilous species (and some non-

myrmecophilous ones), but on this point I have not been

able to satisfy myself.

It is to be observed that in all the cases recorded the

food-bodies are placed in well-protected positions; they do

not appear to be formed on the upper surface of the leaves,

on the stems, or on the unprotected surfaces of stipules;

their location, moreover, seems to be perfectly definite for
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a given species. I have never yet discovered ant food-bodies

on the leaves of M. triloba, nor any on the lower stipules

surface of M. Hosei, nor any on the upper surface of M.
Griffithiana and M. triloba. These facts might tempt one

to believe that their development was in some way associated

with the activities of the ants, were it not that they are

indisputably formed on uninhabited, as well as on inhabited,

individuals of the species which possess them.

The non-myrmecophiious members of the genus e.g.

M. megaphylla, M. tanaria, M. recnrvata etc., have no food-

bodies, nor are their stems fistular. In M. recurvata, M.
triloba, M. hypoleuca, M. Hosei, M. Griffithiana and M.
Kingii the leaf veins terminate in cylindrical or club-shaped

nectaries (Plate XIII, fig. 4) which are best developed in

M. hypoleuca (Plate XI, fig. 5). These are functional in

the young state and secrete drops of a clean sticky fluid

which, curiously enough, is never touched by the ants,

though nectaries on most plants are eagerly visited by the

ants for the sake of their sugary secretion and, in other ant-

plants where they occur (e.g. Acacia comigera) they form
an important source of nourishment. On one occasion,

moreover, I have seen ants, of an unidentified species,

drinking from the marginal nectaries of Macaranga
recurvata (which is not a myrmecophilous form).

The Ants.

The ants regularly associated with Macaranga spp. are

Cremastogaster (Decacrema) borneensis Andre, subsp.

Macarangae Viehmeyer. This statement is based on speci-

mens from M. Griffithiana, M. hypoleuca and M. triloba

respectively, which were kindly determined for me by
Mr. Donnisthorpe. The species proved to be identical in

each case and, at the same time, corresponded exactly with
specimens at the British Museum previously collected by
Ridley in Singapore.

Having examined a large amount of material I have
never found a Macaranga inhabited by any other ant.

From time to time the sexual castes may be found and
usually many plants in the same vicinity are found to contain
these.

I have collected de-alated females both in M. triloba and
in M. Hosei. In one specimen there were 3 adjacent, but
unconnected, internodes, each of which contained a queen
and some pupse. In one internode some workers had hatched
out, these being sensibly smaller than usual (perhaps on
account of inadequate nutrition) . Evidently the population
of a single plant does not always derive from one queen.
Nearby some specimens of M. Hosei also proved to contain
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queens. In so far as I had examined scores of specimens
from the same spot earlier m the year without finding a
single female I conclude that, when the ants swarm, they
settle down in some locality and enter any suitable species
of Macaranga which is at hand. The male is a good deal
smaller than the female and may be at once distinguished
by its longer and finer antennae. Whenever I have found
winged males they have been lodged in the lower internodes
of the inhabited shoot, the upper ones containing only
workers.

Different species of Macaranga vary a good deal in tlv<?

extent to which they are inhabited by ants. M. triloba is

nearly always inhabited and M. hypoleuca very generally
so. Specimens of M. Hosei on the other hand are about as
often uninhabited as they are inhabited.

If two plants containing ants are tied together, or
otherwise brought into contact, the inquilines engage one
another in combat, after the ordinary manner of ants from
different nests (their recognition of individuals from their

own nest being customarily attributed to a characteristic

nest-smell)

.

Ridley (3) recorded the almost universal presence of

coccids in the interior of the hollow stems, but as far as 1

know these have not yet been determined. They are,

however, of the degenerate type with greatly reduced legs,

and no antennae. He also regarded them as the only insects

ordinarily associated with the ants inhabiting Macaranga.
1 note, however, that on the under surface of the leaves

small jassid hoppers are frequently present, at least one
species of which bears a strong superficial resemblance to

Cremastogaster. These jassids are in no way molested by
the ants and, in so far as many of the group are known to

be "myrmecophilous" (as well as "ant-mimics) it may be
that, like the coccids, they are solicited for their secretion.

The detritus within the stem is often teeming with
minute nematode worms—a fact recorded by Bailey (4) in

analogous material from Cordia nodosa. This observer
points to the presence of nematodes in the infrabuccal pellets

of some Pseudomyrminae and suggests that part of the

life-cycle might occur within the ant.

It is also interesting to note that uninhabited stems of

Macaranga often form a nesting site for a small solitary

vespid, determined for me by Mr. Pendlebury as a species

of Crabro. I have found this same wasp in the stems both

of M. hypoleuca and M. Griffithiana. Several of the pupre

proved to be parasitised by a small chalcid.
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